Recombinant methionyl human leptin administration activates signal transducer and activator of transcription 3 signaling in peripheral blood mononuclear cells in vivo and regulates soluble tumor necrosis factor-alpha receptor levels in humans with relative leptin deficiency.
Studies of congenital complete leptin deficiency in animals and humans support a role for leptin in regulating immune function. Whether acquired relative leptin deficiency affects immunological parameters in healthy humans remains unknown. We thus used experimental models of relative leptin deficiency and recombinant methionyl human leptin (r-metHuLeptin) administration in humans to investigate whether r-metHuLeptin would activate signaling pathways in peripheral blood mononuclear cells (PBMCs) and whether acquired relative leptin deficiency and/or increasing circulating leptin levels into the physiologic range would change PBMC subpopulations and cytokines important in the T-helper cell and systemic immune responses. We found that r-metHuLeptin administration to healthy humans activates signal transducer and activator of transcription-3 signaling in PBMCs in vivo. Neither short-term leptin deficiency, induced by 3-d complete fasting, nor physiologic r-metHuLeptin replacement for the same period of time had a major effect on PBMC subpopulations or serum cytokines in healthy men. In contrast, normalizing serum leptin levels over 8 wk in lean women with relative leptin deficiency for 5.1 +/- 1.4 yr (mean +/- se) due to chronic energy deficit increased soluble TNFalpha receptor levels, indicating activation of the TNFalpha system. These findings suggest that relative leptin deficiency due to more long-term energy deprivation is associated with defects in immunological parameters that may be corrected with exogenous r-metHuLeptin administration. Further studies are warranted to assess the implications of acquired relative hypoleptinemia and/or r-metHuLeptin administration on the immunosuppression associated with energy- and leptin-deficient states in humans.